MAR 3 1 2D03 SI APPENDIX 
S 

In the Specification: V^^^ 

On page 28, fourth paragraph, please amend the following: 

Returning to the determination of whether the client is in solo mode in step 1304, when it 
is determined that the client is in solo mode, then process flow moves from step 1304 to step 
[1311] 1306 where a determination is made regarding whether a persistent data file is in 
existence. Specifically, in the described embodiment, it is determined if a persistent data file 
which is in communication with the client exists. The persistent data file is generally arranged to 
store object information which may be used to reconstruct object states, if necessary. 

On page 40, first fixU paragraph, please amend the following: 

CPU 2332 is also coupled to one or more input/output devices [540] 2340 that may 
include, but are not limited to, video monitors, track balls, mice, keyboards, microphones, touch- 
sensitive displays, transducer card readers, magnetic or paper tape readers, tablets, styluses, 
voice or handwriting recognizers, as well as other well-knovm input devices, such as other 
computers. Such devices may be used, for example, to allow a user to interface with a client. 
Finally, CPU 2332 may be coupled to a computer or a telecommunications network, e.g,^ an 
internet network or an intranet network, using a network connection as shown generally at 2312. 
With such a network connection 2312, it is contemplated that the CPU 2332 may receive 
information from a network. CPU 2332 may also output information to the network. Such 
information, which is often represented as a sequence of instructions to be executed using CPU 
2332, may be received from and outputted to the network, for example, in the form of a 
computer data signal embodied in a carrier wave. The above-described devices and materials 
will be familiar to those of skill in the computer hardware and software arts. 
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On page 50, first full paragraph, please amend the following: 

At time t5, queue 2602' further includes an object "obj 3" [2610] 2611 that was modified 
at time t4. Also at time t5, object "obj 6" 2606 is being modified such that its corresponding 
timestamp is updated accordingly. Hence, object "obj 6" 2606 which was modified at time t2 is 
effectively superceded by a version of object "obj 6" that is updated at time t5. That is, the 
timestamp associated with object "obj 6" effectively changes. At time t6, queue 2602" no longer 
includes object "obj 6" 2606 and, instead, includes object "obj 6" [2610] 2611 that was modified 
at time t5. Within queue 2602", object "obj 6" [2610] 2611 does not take the priority of object 
"obj6" 2606 which has been removed. Listead, object "obj 6" [2610] 2611 takes a 
"chronological" position within queue 2602". hi other words, object "obj 6" [2610] 2611 is 
located in queue after object "obj 3" [2608] 2610 and before an object "obj 4" 2612 which was 
modified at time t6, afler the modification at time t5 of object "obj 6" [2610] 2611 . 

On page 51, lines 9-14, please change all occurrences of "2630" to —2632—. 

At time t5, object "obj 6" 2626 is modified such that its corresponding timestamp is 
updated accordingly. As shown, at time t6, object "obj 6" 2626 which was modified at time t2 is 
effectively superceded by a version of object "obj 6" that is updated at time t5. Specifically, at 
time t6, queue 2622" no longer includes object "obj 6" 2626 and, instead, includes object "obj 6" 
[2630] 2632 that was modified at time t5. Within queue 2622", object "obj 6" [2630] 2632 takes 
the position in queue 2622 that was previously occupied by object "obj 6" 2626. In the 
described embodiment, since object "obj 1" 2624 is considered as having a higher importance 
than object "obj 6" [2630] 2632 , object "obj 1" 2624 remains in queue 2622" ahead of object 
"obj 6" [2630] 2632, and will typically be removed from queue 2622" prior to object "obj 6" 
[2630] 2632 . Similarly, object "obj 6" [2630] 2632 . though modified after object "obj 9" 2628, 
is considered to be of more importance than object "obj 9" 2628, and is therefore located in 
queue 2622" ahead of object "obj 9" 2628. 
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In the Claims: 



1 . (Once Amended) A method for transmitting a packet of data from a first computing system 
to a second computing system, the first computing system and the second computing system 
being included in a cHent/server object-based computing system, the method comprising: 

identifying the packet of data using the first computing system , wherein the packet of 
data includes data which represents an object in the client/server obiect-based computing 
system, the object been identified as an object which the second computing system has an 
interest in receiving updates; 

attempting to send the packet of data from the first computing system to the second 
computing system; 

determining when the packet of data is received by the second computing system; and 
sending an acknowledgment from the second computing system to the first computing 
system when it is determined that the packet of data is received by the second computing system, 
the acknowledgement being arranged to indicate that the packet of data is received by the second 
computing system. 

2. A method as recited in claim 1 fiuther including re-attempting to send the packet of data 
from the first computing system to the second computing system when it is determined that the 
packet of data is not received by the second computing system. 

3. A method as recited in claim 2 wherein re-attempting to send the packet of data does not 
include attempting to establish communications between the first computing system and the 
second computing system. 

4. A method as recited in claim 2 fiirther including determining when the re-attempt to send 
the packet of data is successfial, wherein when it is determined that the re-attempt to send the 
packet of data is not successfixl, an attempt is made to establish communications between the first 
computing system and the second computing system. 

5. A method as recited in claim 1 fiirther including establishing a connection between the 
first computing system and the second computing system before identifying the packet of data, 
the connection being a wireless connection. 
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6. A method as recited in claim 1 wherein attempting to send the packet of data from the 
first computing system to the second computing system includes: 

placing the packet of data in a queue using the first computing system, the queue being 
arranged to prioritize the packet of data with respect to any packets of data associated with the 
queue; and 

removing the packet of data from the queue using the second computing system. 

7. A method as recited in claim 1 wherein the first computing system is a client and the 
second computing system is a server. 

8. A method as recited in claim 1 wherein the first computing system is a server and the 
second computing system is a client. 

9. (Once Amended) A method for transmitting a packet of data from a first computing system 
to a second computing system, the first computing system and the second computing system 
being included in a client/server object-based computing system, the method comprising: 

a) attempting to send the packet of data from the first computing system to the 
second computing system - wherein the packet of data includes data which represents an 
object in the client/server object-based computine system, the obiect been identified as an 
object which the second computing system has an interest in receiving updates ; 

b) determining when the packet of data is received by the second computing system; 

c) identifying the packet of data as being successfiilly sent when it is determined that 
the packet of data is received by the second computing system; and 

d) assuming that packet losses have occurred when it is determined that the packet of 
data is not received by the second computing system, wherein assuming that packet losses have 
occurred includes repeating a) and b) for up to a predetermined number of times. 

10. A method as recited in claim 9 wherein assuming that packet losses have occurred 
includes repeating a) and b) until it is determined that the packet of data is successfully sent. 

11. A method as recited in claim 9 wherein a time differential between each attempt at 
repeating a) and b) is determined using statistical information including at least one measurement 
of an amount of time elapsed for another packet of data to be sent and received. 
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12. A method as recited in claim 9 wherein when a) and b) have been repeated a 
predetermined number of times, at least one attempt is made to establish a connection between 
the first computing system and the second computing system. 

13. A method as recited in claim 12 further including determining when the at least one 
attempt to establish the connection between the first computing system and the second 
computing system is successful, wherein when it is determined that the at least one attempt to 
establish the connection is successful, a) and b) are repeated. 

14. (Once Amended) A computer program product for transmitting a packet of data from a first 
computing system to a second computing system, the first computing system and the second 
computing system being included in a client/server object-based computing system, the computer 
program product comprising: 

computer code for identifying the packet of data using the first computing system 
,wherein the packet of data includes data which represents an object in the client/server 
obiect-based computing system, the object been identified as an object which the second 
computing system has an interest in receiving updates ; 

computer code for attempting to send the packet of data from the first computing system 
to the second computing system; 

computer code for determining when the packet of data is received by the second 
computing system; 

computer code for sending an acknowledgment from the second computing system to the 
first computing system when it is determined that the packet of data is received by the second 
computing system, the acknowledgement being arranged to indicate that the packet of data is 
received by the second computing system; and 

a computer readable medium that stores the computer codes. 

15. A computer program product as recited in claim 14 further including computer code for 
re-attempting to send the packet of data fi-om the first computing system to the second computing 
system when it is determined that the packet of data is not received by the second computing 
system. 
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16. A computer program product as recited in claim 1 5 wherein computer code for re- 
attempting to send the packet of data does not include computer code for attempting to establish 
conmnunications between the first computing system and the second computing system. 

17. A computer program product as recited in claim 15 further including computer code for 
determining when the re-attempt to send the packet of data is successful, wherein when it is 
determined that the re-attempt to send the packet of data is not successful, an attempt is made to 
establish communications between the first computing system and the second computing system. 

18. (Once Amended) A computer program product for transmitting a packet of data from a first 
computing system to a second computing system, the first computing system and the second 
computing system being included in a client/server object-based computing system, the computer 
program product comprising: 

computer code for attempting to send the packet of data fi-om the first computing system 
to the second computing system , wherein the packet of data includes data which represents 
an object in the client/server object-based computing system, the object been identified as 
an object which the second computing system has an interest in receiving updates ; 

computer code for determining when the packet of data is received by the second 
computing system; 

computer code for identifying the packet of data as being successfully sent when it is 
determined that the packet of data is received by the second computing system; 

computer code for assuming that packet losses have occurred when it is determined that 
the packet of data is not received by the second computing system, wherein assuming that packet 
losses have occurred includes computer code for re-attempting to send the packet of data from 
the first computing system to the second computing system and computer code for determining 
when the re-attempt to send the packet of data is successful for up to a predetermined number of 
times; and 

a computer readable medium that stores the computer codes. 

19. A computer program product as recited in claim 18 wherein computer code for assuming 
that packet losses have occurred includes computer code for re-attempting to send the packet of 
data from the first computing system to the second computing system and computer code for 
determining when the re-attempt to send the packet of data is successful. 
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20. A computer program product as recited in claim 18 further including computer code for 
initiating at least one attempt establish a connection between the first computing system and the 
second computing system when it is determined that the re-attempt to send the packet of data is 
unsuccessful. 

21. (Once Amended) A client/server object-based computing system, the client/server object- 
based computing system comprising: 

at least one server; 

at least one client, the at least one client being at least periodically in communication with 
the server across a low-bandwidth commimications channel; 

a mechanism arranged to reduce statistical information associated with the client/server 
object-based computing system, the mechanism including a measuring system for measuring 
time elapsed for a packet of data to be sent between the at least one server and the at least one 
chent ^wherein the packet of data includes data which represents an object in the 
client/server object-based computing system, the object been identified as an object which 
the second computing system has an interest in receiving updates ; 

a data transmission system, the data transmission system being arranged to transmit data 
between the at least one client and the at least one server, the data transmission system further 
being arranged to repeatedly attempt to transmit the data for up to a number of times determined 
by the mechanism; and 

a recormection system, the reconnection system being arranged to attempt to reinstate the 
low-bandwidth communications channel after the transmission system repeatedly attempts to 
transmit the data for up to the number of times determined by the mechanism. 

22. A client/server object-based computing system according to claim 21 wherein the low- 
bandwidth communications channel is an RF link. 

23. A client/server object-based computing system according to claim 22 wherein the data 
transmission system is further arranged to optimize the time elapsed between repeated attempts 
to transmit the data using the statistical information reduced by the mechanism. 

24. A client/server object-based computing system according to claim 23 wherein the data 
transmission system and the mechanism are arranged to cooperate to substantially optimize 
communications bandwidth associated with the client/server object-based computing system. 
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25. (Once Amended) A method for substantially optimizing the transmission of data between a 
first computing system to a second computing system, the first computing system and the second 
computing system being included in a client/server object-based computing system, the data 
including a first packet, the method comprising: 

a) gathering statistical information associated with the client/server object-based 
computing system, wherein gathering the statistical information includes measuring time used to 
send at least a second packet of data between the first computing system and the second 
computing system , wherein the second packet of data includes data which represents an 
object in the client/server object-based computing system ; 

b) attempting to send the first packet fi-om the first computing system to the second 
computing system , wherein the first packet of data includes data which represents a first 
object in the client/server obiect-based computing system, the first object been identified as 
an object which the second computing system has an interest in receiving updates ; 

c) determining when the first packet is received by the second computing system; 

d) determining an amount of time to elapse before attempting to re-send the first 
packet when it is determined that the first packet is not received by the second computing 
system, the amount of time being determined using the measured time used to send the at least 
second packet; and 

e) attempting to re-send the first packet after the amount of time elapses. 

26. A method as recited in claim 25 further including: 

determining a number of times attempts are made to re-send the first packet, wherein the 
number of times is determined using the statistical information; and 
repeating c) and e) for up to the number of times. 

27. A method as recited in claim 26 further including repeating d) for up to the number of 
times. 

28. A method as recited in claim 26 wherein c) and e) are repeated until it is determined that 
the first packet is received by the second computing system 
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29. A method as recited in claim 26 further including attempting to establish a 
communications channel between the first computing system and the second computing system 
after repeating c) and e) for the number of times. 

30. A method as recited in claim 29 wherein the communications channel is a wireless 
communications channel. 

31. A method as recited in claim 30 wherein the wireless communications channel is an RF 
link. 

32. A method as recited in claim 25 wherein gathering the statistical information further 
includes measuring long-term and short-term packet loss rates. 

33. A method as recited in claim 32 wherein measuring long-term and short-term packet loss 
rates includes assuming that packet loss is due to one selected from the group consisting of 
congestion in the client/server object-based computing system, interference in the client/server 
object-based computing system, and obstruction in the client/server object-based computing 
system. 

33. (New) A method for transmitting a packet of data fi*om a first computing system to a 
second computing system, the first computing system and the second computing system being 
included in a client/server object-based computing system, the method comprising: 

identifying the packet of data using the first computing system, wherein the packet of 
data includes data which represents an object in the client/server object-based computing system, 
the object being represented in an object list in the first computing system, the object list 
arranged to include objects that are to be updated, and the object also being represented in a filter 
tree which is arranged to identify objects that the second computing system has an interest in; 

attempting to send the packet of data fi-om the first computing system to the second 
computing system; 

determining when the packet of data is received by the second computing system; and 
sending an acknowledgment fi-om the second computing system to the first computing 
system when it is determined that the packet of data is received by the second computing system, 
the acknowledgement being arranged to indicate that the packet of data is received by the second 
computing system. 
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